Memories are usually multidimensional, including contents such as sensory details, motivational state and emotional overtones. Memory contents generally change over time, most often reported as a loss in the specificity of detail. To study the temporal changes in the sensory contents of associative memory without motivational and emotional contents, we induced memory for acoustic frequency by pairing a tone with stimulation of the cholinergic nucleus basalis. Adult male rats were first tested for behavioral responses (disruption of ongoing respiration) to tones (1-15 kHz), yielding pre-training behavioral frequency generalization gradients (BFGG). They next received three days of training consisting of a conditioned stimulus (CS) tone (8.00 kHz, 70 dB, 2 s) either Paired (n = 5) or Unpaired (n = 5) with weak electrical stimulation ($48 lA) of the nucleus basalis (100 Hz, 0.2 s, co-terminating with CS offset). Testing for behavioral memory was performed by obtaining post-training BFGGs at two intervals, 24 and 96 h after training. At 24 h post-training, the Paired group exhibited associative behavioral memory manifested by significantly larger responses to tone than the Unpaired group. However, they exhibited no specificity in memory for the frequency of the tonal CS, as indexed by a flat BFGG. In contrast, after 96 h post-training the Paired group did exhibit specificity of memory as revealed by tuned BFGGs with a peak at the CS-band of frequencies. This increased detail of memory developed due to a loss of response to lower and higher frequency side-bands, without any change in the absolute magnitude of response to CS-band frequencies. These findings indicate that the sensory contents of associative memory can be revealed to become more specific, through temporal consolidation in the absence of non-sensory factors such as motivation and emotion.
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Introduction
Memory storage has two essential temporal characteristics: changes in strength and changes in content. An understanding of these qualities is essential to achieve an adequate neurobiological account of mnemonic processes. Changes in memory strength have received extensive study. That post-experiential factors can either increase or decrease memory strength is one of the foundations of contemporary approaches to and understanding of the neural bases of memory (reviewed in McGaugh, 2000) . In contrast, the brain mechanisms underlying changes in the actual content of memory have received less attention. This lack of information may reflect, in part, the difficulty in obtaining neural representations of the specific contents of memory. However, recent research on sensory cortical fields may provide a convenient point of entry.
In contrast to traditional conceptions of sensory cortices as simply stimulus analyzers, contemporary neuroscience recognizes that even the primary auditory, somatosensory and visual cortices also have important functions in learning and memory.
For example, sensory stimuli that gain behavioral importance through learning receive preferential processing. Most extensively studied in the primary auditory cortex (A1), this generally takes the form of a re-tuning of receptive fields so that more cells respond better to the signal stimulus (Dahmen & King, 2007; Edeline, 2003; Fritz, Elhilali, & Shamma, 2005; Irvine, 2007; Palmer, Nelson, & Lindley, 1998; Rauschecker, 2003; reviewed in Weinberger, 1995; Weinberger, 2007) . This specificity of re-tuning, termed ''associative representational plasticity", has led to a reconceptualization of the primary auditory cortex in particular, and to a challenge of the traditional conception of the ''sensory-association-motor" organizational schema of the cortex in general (Weinberger, 2008) .
Associative representational plasticity provides a means for determining the temporal dynamics of cerebral representations of acquired information by permitting the tracking of learning-induced changes in responses to a stimulus dimension, rather than being restricted to a single signal stimulus, such as a conditioned stimulus (CS). For example, classical aversive conditioning to a tone is accompanied by tuning shifts in the primary auditory cortex (A1) that are directed to the frequency of the CS. However, the temporal evolution of such associative re-tuning depends on the frequency (octave) distance between the pre-training best
